Dr. Gudiol reviewed the most relevant issues included in the recently published Consensus Document of the Spanish Society of Infectious Diseases and Clinical Microbiology (SEIMC) and the Spanish Association of Hematology and Hemotherapy (SEHH) on the management of febrile neutropenia in patients with hematologic malignancies [1] .
Fever is a common sign in patients suffering from chemotherapy-induced neutropenia, but up to 60%-70% of these patients will not have either an identifiable clinical focus of infection or positive cultures. Gram-negative bacteria are the leading cause of infection in onco-hematological patients with febrile neutropenia (FN) in some institutions, and emergence of multidrug resistance among these organisms is a matter of concern [2]. Overall, more than 50% of the main isolated pathogens in neutropenic patients (i.e., Escherichia coli, Pseudomonas aeruginosa, and Klebsiella pneumoniae) are resistant to cephalosporins, fluoroquinolones, and aminoglycosides. Carbapenem resistance is rapidly increasing and being identified in up to 50% of Enterobacteriaceae isolates in some European coun- matologic patients with bacteremia due to ESBL-E (the BICAR study) found no differences in 7, 14 or 30-day mortality rates among patients treated with BLBLI combinations or carbapenems, either as an empirical or a definitive therapy, and after performing a propensity score analysis [6] . Therefore, BLBLI combinations (mainly piperacillin-tazobactam) should be considered as carbapenem-sparing alternatives for the treatment of low-risk patients who do not have a high-inoculum infection and present without severe sepsis or septic shock. Optimized dosing and extended infusion is strongly recommended. In this regard, a recently published RCT involving hematologic patients with FN showed significant better clinical outcomes in patients receiving the empirical b-lactam antibiotic in extended infusion compared with those who received it in bolus [7] .
Patients considered to be at low risk for complications can be treated with oral antibiotics and outpatient follow-up after 48-72 hours [8] . Stratification of patients should include validated models such as the MASCC index score [9] . Contraindications for this strategy are signs or symptoms of hemodynamic instability, localized infection, oral intolerance, new clinical signs and symptoms, or isolation of microbiological species non-susceptible to initial empirical therapy. Antibiotic treatment should include a fluoroquinolone with antipseudomonal activity, plus an agent with Gram-positive cocci activity (e.g.: amoxicillin/clavulanate or clindamycin); cefuroxime or cefixime in combination with ciprofloxacin may be an alternative. Fluoroquinolones should be not used empirically if the patient has received these antibiotics as a prophylaxis regimen. Table 2 shows the exclusion criteria for outpatient oral antibiotic treatment.
Finally, antibacterial prophylaxis was also addressed. Due to the high prevalence of quinolone resistance among Gram-negatives, and the risk of resistance development in several Gram-positive and Gram-negative organisms, universal prophylaxis with quinolones is not recommended for low-risk necessary antibiotic is a cornerstone in the fight against antimicrobial resistance. In this regard, a multicenter randomized clinical trial (RCT) (the How Long Study) involving high-risk hematologic patients with FN and no etiologic diagnosis to determine the optimal duration of empirical antimicrobial treatment was recently published [4] . In patients in the experimental group, empirical antibiotic treatment was discontinued after 72 hours of apyrexia and all signs and symptoms of clinical infection had disappeared, while those in the control group followed the standard approach of maintenance until neutrophil recovery. The results confirmed that stopping empirical antimicrobials following a clinical criterion regardless of the neutrophil count reduced the number of days of exposure to antimicrobials with no impact on mortality, as well as other secondary outcomes (recurrent fever, secondary infections, etc).
In patients with FN and clinically documented infection, antibiotic treatment can be discontinued when clinical signs and symptoms of infection have resolved and the patient remains afebrile for at least 72 hours. If infection has been microbiologically documented, a minimum of 4 days of apyrexia and 7 days of antibiotic treatment are recommended to stop antibiotic treatment. Neutrophil recovery is not a necessary precondition to determine length of antibiotic treatment.
Special attention was given to the treatment of extended-spectrum b-lactamase-producing Enterobacteriaceae (ESBL-E). In this regard, the use of b-lactam/b-lactamase inhibitor (BLBLI) combinations as carbapenem-sparing alternatives is a matter of debate. The recently published MERINO trial, failed to demonstrate the non-inferiority of piperacillin-tazobactam compared to carbapenems for the treatment of bacteremia due to cephalosporin-resistant Enterobacteriaceae, in terms of overall 30-day mortality [5] . Nevertheless, the study did have some limitations. Of note, a retrospective multicenter international cohort study involving neutropenic high-risk he- Table 2 Exclusion criteria for outpatient oral antibiotic treatment patients. Individual evaluation for its use should be performed in high-risk patients with profound and prolonged neutropenia. Centers performing fluoroquinolone prophylaxis should implement active monitoring strategies for emergence of resistance.
